ABSTRACT: Drosophila suzukii is considered one of the most important pests of fruit farming. Due to its rapid expansion, control alternatives of this fly should be investigated. The use of entomopathogenic nematodes (EPNs) represents an important tool in the control. This study aimed to evaluate the virulence of EPNs isolates in pupae and the repercussion in adults of D. suzukii in laboratory. The experiment was conducted in a completely randomized design with five treatments and five replicates. Each plot consisted of a Petri dish lined with two sheets of filter paper. The isolates Heterorhabditis amazonensis IBCBn 24, Heterorhabditis indica IBCBn 05, Steinernema carpocapsae IBCBn 02 and Steinernema feltiae IBCBn 47 were inoculated into 2 mL at the concentration of 1,000 infective juveniles IJs/mL. The control treatment consisted of 2 mL distilled water. After inoculation, five pupae of D. suzukii were placed in the Petri dishes, which were then sealed and stored in a BOD climate chamber at 26 ± 1ºC, 70 ± 10% RH in the dark. Assessments were performed daily until the emergence of adults. Dead pupae and adults were dissected for the observation and quantification of IJs. 35,0, 16,0, 13,0 e 43,0% em pupas e 47,0, 80,0, 84,0 
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INTRODUCTION
The spotted-wing drosophila (SWD) Drosophila suzukii (MATSUMURA, 1931 ) is a polyphagous, multivoltine pest, originating in Japan and endemic to Southeast Asia (BERRY, 2012), expanding to North America and Europe in 2008 (HUSER, 2011; CINI et al., 2012) and in South America in 2013 (DEPRÁ et al., 2014) with potential for further invasions in Africa and Oceania (DOS SANTOS et al., 2017) .
SWD is a quarantine pest with wide dissemination, mainly through the commercialization of small fruit such as mulberry (Rubus spp.) and strawberry (Fragaria vesca) and through the use of wild fruit as breeding sites. Females of D.
suzukii pierce the surface of the fruit for egg laying, opening the door for infestation of other opportunists such as bacteria, fungi and yeasts. After the larvae feed on the pulp of fruit, they depreciate the quality of the fruit, and when infested from holes they lead to rotting (VILELA; MORI, 2014; RENKEMA et al., 2016) .
Considering that outbreaks of D. suzukii can threaten the future of fruit farming causing damages to the production and export of fruits in Brazil, as it has been already observed in other countries, it is fundamental to know alternatives of control within the context of Integrated Pest Management (DEPRÁ et al., 2014) .
The use of entomopathogenic nematodes (EPNs) of the families Submetido 21/11/2018. Aceito 08/04/2019. Doi: https://doi.org/10. 30945/rcr-v21i2.2725 Steinernematidae and Heterorhabditidae is a promising tool in the biological control (BRIDA et al., 2018) strategies of this insect due to the mutual association with bacteria of the genera Xenorhabdus (Thomas and Poinar) and Photorhabdus (Boemare, Louis and Kuhl), respectively (POINAR; GREWAL, 2012; BRIDA et al., 2017) .
Infective juveniles (IJs) enter the host through natural openings or through the cuticle and release the bacterium into the haemocoel (LEWIS et al., 2006; FUJIMOTO et al., 2007) , where they reproduce and kill the host by septicemia within 24 to 48 hours (CICHE; ENSING, 2003; MEKETE et al., 2005) , making the environment favorable for the development and reproduction of nematodes (KUCHARSKA et al., 2015) , Most of the published studies using EPN isolates against fruit flies were performed in immature stages of Tephritidae (LINDEGREN; VAIL, 1986; ATTALA et al., 2002; SILVA et al., 2010; FOELKEL et al., 2016) , being still scarce the works with D. suzukii. The nematode species Steinernema kraussei (Steiner, Travassos), Steinernema feltiae (Filipjev) and Steinernema carpocapsae (Weiser) were tested for control of D. suzukii larvae, but showed low mortality rates under laboratory conditions except Heterorhabditis bacteriophora (Poinar) , which has shown mortality rates around 95.00% against larvae of D. suzukii (CUTHBERTSON et al., 2014; WOLTZ et al., 2015; CUTHBERTSON; AUDSLEY 2016) .
Considering the scarce information on the virulence of EPNs in pupae of D.
suzukii, and that the pupal phase of this fly can occur in the soil (GREWAL, 2000) , the use of entomopathogenic nematodes becomes an important method to be used in the control of this pest. In this way, this study aimed to evaluate the virulence of different entomopathogenic nematode isolates against D. suzukii pupae and their repercussion in adults in laboratory. per Petri dish (9 cm in diameter) lined with two sheets of filter paper moistened with a nematode suspension at the concentration of 500 IJs/cm 2 , providing 100 IJs/larvae.
MATERIAL AND METHODS

The isolates
After inoculation of the IJs and release of the larvae, Petri dishes were capped and sealed with PVC transparent film and later stored in a BOD climate chamber at 26 ± 1°C, 70 ± 10% RH in the dark (WOODRING; KAYA, 1988).
After three days, the dead larvae of G. mellonella were transferred to White traps (WHITE, 1927) and stored in a BOD climate chamber at 25 ± 1°C, 70 ± 10% RH. The IJs that left the cadavers of the G. mellonela larvae were collected in distilled water (1 cm deep) in Erlemeyer flasks kept in a BOD climate chamber at 18 ± 1°C, 70 ± 10% RH and used two days after collection. We evaluated the virulence of the isolates H. indica IBCBn 05, H. amazonensis IBCBn 24, S. carpocapsae IBCBn 02 and S. feltiae IBCBn 47 to pupae of D. suzukii.
The experimental design was completely randomized, with five treatments and five replicates, each with five pupae of D. suzukii (five days old) per Petri dish (9 cm) lined with two sheets of filter paper. Two mL of the aqueous suspension of the isolate was inoculated separately, at a dosage equivalent to 1,000 IJs/insect, making available 166.66 IJs/cm 2 per dish. For the control, the Petri dishes containing filter paper were moistened with two mL of distilled water (without nematode). Petri dishes were capped and sealed with PVC transparent film and stored in a BOD climate chamber at 26 ± 1°C and 70 ± 10% RH in the dark.
The evaluation of insect mortality was based on the number of adults emerged Submetido 21/11/2018. Aceito 08/04/2019. Doi: https://doi.org/10. 30945/rcr-v21i2.2725 in Petri dishes. After the emergence period (17 days), was counted the number of emerged adults and dead pupae, these were rinsed in tap water and kept individually in Petri dishes (5 cm) about moistened filter paper until dissected. Pupae and adults were dissected for confirmation of the cause of death and the number of IJs was quantified under a microscope.
The data for mortality and virulence of pupae and adults were submitted to analysis of variance (Anova) and the means compared by Scott-Knott test at 5% of propability through the program Sisvar 5.6 (FERREIRA, 2011).
RESULTS
The general mortality rate of pupae and adults of H. indica IBCBn 05 isolate was lower 80.0% (p = 0.0139) differing statistically when compared to the other EPNs isolates 96.0, 96.0 and 100.0% (Table 1) . Means followed by distinct letters, low in the columns indicate significant differences between treatments by the Scott-Knott test at 5% probability.
The repercussion of nematodes in adults was considered satisfactory, as the numbers of dead pupae among the isolates were lower 13.0 to 43.0% (p = 0.1059) when compared to the number of dead adults 47.0 to 84.0% (p =0.0524). In D. melanogaster, it was found that the production of these genes starts within 12 hours after infection by Heterorhabditis (nematodes carrying Photorhabdus)
Heterorhabditis indica
suggesting that there is an immune response triggered against this complex of bacteria (MALLON et al., 2003; HALLEM, 2007) . In D. suzukii after emergence, it appears that some of the adults overcame the immune system activity against the bacteria of the genera Xenorhabdus and Photorhabdus during the pupal phase, since bacteria can secrete antibiotic molecules that inhibit the action of the melanization enzyme produced by the host allowing their survival during the phagocytosis process (VALLET-GELY et al., 2008) , although in the current study the adults of D. suzukii presented mortality two days after emergence.
CONCLUSION
The species tested in this study, S. 
